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The North Atlantic Regional Water Resources (NAR) Study examined
a wide variety of water and related land resources, needs and devices
in formulating a broad, coordinated program to guide future resource
development and management in the North Atlantic Region. The Study
was authorized by the 1965 Water Resources Planning Act (PL 89-80)
and the 1965 Flood Control Act (PL 89-298), and carried out under
guidelines set by the Water Resources Council.

The recommended program and alternatives developed for the North
Atlantic Region were prepared under the direction of the NAR Study
Coordinating Committee, a partnership of resource planners represent-
ing some 25 Federal, regional and State agencies, The NAR Study
Report presents this program and the alternatives as a framework for
future action based on a planning period running through 2020, with
bench mark planning years of 1980 and 2000,

The planning partners focused on three major objectives —-- Nat-
ional Income, Regional Development and Environmental Quality -- in
developing and documenting the information which decision-makers will
need for managing water and related land resources in the interest of
the people of the North Atlantic Regiomn.

In addition to the NAR Study Main Report and Annexes, there are
the following 22 Appendices:

A, History of Study

B. Economic Base

C, Climate, Meteorology and Hydrology

D. Geology and Ground Water

E., Flood Damage Reduction and Water
Management for Major Rivers and
Coastal Areas

F. Upstream Flood Prevention and
Water Management

G. Land Use and Management

H, Minerals

I. Irrigation

J. Land Drainage

K. Navigation

L. Water Quality and Pollution

M., Outdoor Recreation

N, Visual and Cultural Environment

0. Fish and Wildlife

P, Power

Q. Erosion and Sedimentation

R, Water Supply

S, Legal and Institutional Environment
T. Plan Formulation

U, Coastal and Estuarine Areas

V. Health Aspects
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I. INTRODUCTION

The Division of Water Hygiene of the Enviromnmental Protection
Agency (formerly the Bureau of Water Hygiene of the U. S. Public Health
Service) is the primary Federal agency responsible for the input of
public health aspects into water resources planning and related land
use development studies. Within this context the Regional Offices of
the Division of Water Hygiene serving the North Atlantic Region with
the assistance of the Division of Water Hygiene headquarters in
Rockville, Maryland, and the National Communicable Disease Center in
Atlanta, Georgia, have jointly prepared the following report: Appendix V -
Health Aspects. This report is intended to give a broad overview of
water resource-related health problems that are occurring or could
occur in the North Atlantic Regional study area.

Environmental conditions which may affect the public health must
be considered very closely in developing any workable water resources
plan. The North Atlantic Regional Water Resources Study is no excep-
tion. Without the proper cognizance of the health implications, these
implications could act as major constraints to the development and
utilization of a water resources facility. This appendix wili identify
some of these areas of health needs for the water resources planner.

The diversity of geographical, socioeconomic, and political
aspects in the North Atlantic Region leads to many varied health con-
siderations which must be taken into account during water resources
planning. This report will deal with these considerations through
a discussion of the following:

I. Epidemiological Assessment
II. Health Aspects of Water Supply
III. Vector Control
IV. Envirommental Health Analysis
A, Air Pollution Control
B. Radiation Control
C. Recreation Sanitation

D. Shellfish Sanitation
E. Solid Waste Management
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I11. CONCLUSIONS

The following conclusions identify major areas of need that should
be acted upon in order to sustain and improve the health and wellsbeing
of the people of the North Atlantic Region concurrently with water
resource and related land use development.

There has been little attempt in this Appendix to break down these
health needs into the 21 planning areas used in the other sections of
the North Atlantic Regional Water Resources Study. In general, it could
be said that most of the identified health needs would apply to all
21 basins although these needs would certainly vary in each basin. To
quantify these specific health needs would require studies which would
be beyond the scope of a framework study such as the N.A.R..

The conclusions which are deemed most significant are as follows:

1. There is a lack of comprehensive water quality monitoring pro-
grams to identify future water supply sources. This is most
needed in areas where metropolitan areas will have to go to
local surface water sources which may have questionable water
quality from a chemical standpoint.

2. Insufficient information is available on the quality of water
being delivered by individual water supplies in the North
Atlantic Region.

3. Research on the effect on human beings of trace metals, pesti-
cides, or viruses is insufficient, and treatment methods now
available for the removal of these constituents are inadequate.

4, Complementary use of water supply reservoirs for recreation
purposes will require close study for each proposed recreational

site.

5. Federal and state water supply programs require vastly expanded
budgets and staff to carry out their responsibility of providing
surveillance, research, and technical assistance to local water
supplies in order to maintain the high level drinking water
quality throughout the North Atlantic Region.

6. There is a lack of adequate data on the occurrence of waterborne
diseases in the North Atlantic Region, especially on borderline
epidemics.

7. A need exists for more extensive mosquito control programs to
control vector borne disease and annoyance conditions. This is

especially needed in recreational areas where there has been
past histories of encephalitis outbreaks.



10.

Continuous surveillance of recreation facilities from a health
standpoint is not practiced to the extent necessary to provide
adequate health protection.

Pollution abatement programs will do much to benefit estuarine
areas, particularly from the standpoint of the shellfish indus-
try where much revenue could be gained for the economy

through the opening of the now closed shellfish growing areas.
Ihe water quality needed for water supply and recreational
areas will also be benefitted by these abatement programs.

Adequate controls over pollution from boats are presently
lacking, and there is a need for more adequate regulation of

sewage discharges from boats.
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III. EPIDEMIOLOGICAL ASSESSMENT

Epidemiology is a science that deals with the incidence, distrib-
ution, and control of disease in a population. Epidemiological data
within the North Atlantic Region are somewhat limited with regard to
the health dsmages resulting from waterborne diseases. The U. S.
Public Health Service Communicable Disease Center does compile data
for some of the diseasses which could be waterborne. This information
is collected weekly with yearly totals printed in their Morbidity
and Mortality annual supplements.

Water has long been recognized as a potential vehicle for the
transmission of orgenisms of various human enteric diseases. There
are o number of diseases potentially transmitted by this route, but
six are of greater significance in the United States. These are
hepatitis, salmonellosis, shigellosis (bacillary dysentery), amebiasis
(amebic dysentery), typhoid fever, and encephalitis. They are asmong
the group of diseases which theoretically is regularly reported to
the local health agencies. There are less acute gastroenteric dis-
orders which are probably more prevalent than these six but they are
among the group of optionally reported diseases 8O their incidence
is unknown. The estimated number of reported cases of the six diseases
during 1965-68 in the Region is shown in Table V=l.

TABLE V=1
Estimated Number of Reported Cases

of Potentially Waterborne Diseases
in the North Atlantic Region (1965-68)

Disease 1965 1966 1967 1968 4 Year Total
Amebiasis 1,329 1,403 1,837 1,786 6,355
Encephalitis 695 615 512 360 2,182
Hepatitis 7,496 7,23k 9,31k 11,066 35,110
Salmonellosis L, 816 5,106 4,350  kL,767 19,079
Shigellosis 1,453 2,318 2,779 2,559 9,190
Typhoid Fever 73 87 57 65 282

15,862 16,763 18,880 20,603 72,117

Approximately 25 percent of the Nation's population resides
within the North Atlantic Region. The total number of reported cases
of the six diseases for the Region is also about 25 percent of the
total for the Nation so from an overall view there is no abnormal
pattern of disease incidence. Amebiasis is the one disease that
varies significently from the normal incidence pattern. During the
four year period, nearly 55 percent of the reported cases in the
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Nation occurred in the North Atlantic Region. This 1s due to the
large number of reported cases in New York City, where more than 85
pereent of the cases of amebiasis reported in the North Atlantic
Region occurred.

Ameblasis can be expected in econcmically depressed areas of a
city vwhere good sanitation practices are sometimes neglected
resulting in a situstion conducive to the spread of the disease.
Acute cases tend to become chronic and, in the transient population
common to this type of enviromment, immigrants to an endemic area
often contract the disease. Malnutrition also is common to an area
of this type and contributes to the severity and frequency of the
disease. Medical clinics operating in these areas are quite familiar
with the disease thereby resulting in early disgnosis and have
established procedures for reporting any cases. These varied factors
contributed to the large number of reported cases in New York City.
The lack of these particular circumstances results in a smell rmumber
of reported cases in rural areas.

It must be remembered that an unknown portion of these cases
of the six diseases involved are transmitted by food or personal
contact rather than by water. However, one should realize that
many outbreaks go unreported and, therefore, are not listed in the
Morbidity and Mortality annual publications. 4n example is the
estimated 18,000 cases of salmonellosis that occurred in Riverside County,
California, in May and June of 1965 during a waterborne outbreak.
The entire United States total was listed as only slightly more
than 17,000 cases — approximately 1,000 less than the Riverside
epidemic produced. One has only to wonder how many more unreported
waterborne epidemics occur to realize the need for constant sure
veillance and correction of envirommental health problems.

There have been serious outbreaks in the North Atlantic Region.
The following waterborne disease cases are highlighted to show how
these diseases can be transmitted and that even in this modern day
and age there are still problems.

One of the more serious outbreaks was the infectious hepatitis
incident which put an end to the 1969 Holy Cross College football
season after only two games. FEpidemiologic investigations failed
to incriminate any foods which could be responsible for the outbreak,
80 attention was directed to the field used for football practice.
Examinetion of the area located a water line that supplied the
irrigation system and the equipment house. Further investigation
found that some children - four of whom had hepatitis - often used
the sprinklers to cool off and many times were seen urinating on
the nozzles and in the meter pits. With the very high coliform
counts in water taken from the meter pits, it is theorized that a
negative pressure was created in the system when water was diverted
to fight a fire in another part of the city one day in late August.
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This negative pressure drew contaminated water from the pits into the
system and the water was delivered to the tap in the equipment house
that supplied drinking water for the players during practice. These
conditions resulted in the outbreak of infectious hepatitis.(1)

In November, 1963, over 300 cases of gastroenteritis were reported
in Island Pond, Vermont. Epidemiological investigations strongly
implicated the untreated water supply of Island Pond as the source of
the disease organisms. Since then, there have been reports that &
substantial number of "stomach ailments' arise in school children
after strong rainstorms. Water quality of the water supply source
is observed to deteriorate after these storms due to increeased
runoff from surrounding land, indicating a possible cause-effect
relationship.(2)

In July, 1969, over 130 cases of gastroenteritis were reported
et a girl's camp in Vermont. Water taps with contaminated lake water
as a source were implicated as the source of transmission of this
outbreak. Whil the source of the regular drinking water was a protected
spring, these unsafe waters were easily available through a number of
faucets throughout the camp.(2)

An outbreak of 477 cases of gastro-intestinal disturbances was
experienced following major flooding during the spring of 1968 in
northern New Jersey. The scurce of the transmitting vehicle was
traced to a flooded well field owned by a large private water company
in New Jersey. The threat of an infectious hepatitis outbreak required
the administering of 47,870 doses of gamma globulin.

Infectious hepatitis has been shown to be transmitted through
the consumption of raw or partially cooked shellfish. The following
cases are highlighted to point this out. The first outbreak occurred
in 1963 in Fairfield City, Connecticut, where 15 cases of infectious
hepatitis were traced to the consumption of raw or inadequately
cooked hard-shelled clams (Mercensria mercenaris). These clams were
found to have been illegally harvested from a closed growing ares
in Greenwich Cove, Connecticut. The cove had been closed for a
number of years becasuse of pollution from shoreline communities.

The second disease outbreak was more extensgive. gixty-nine cases
of infectious hepatitis which were atrributed to the consumption of
contaminated shellfish occurred in New Haven County in early 196k,
The source agein was hard-shelled clams; however, this time they
were believed to have been harvested from commercial channels in
Narragansett Bay.

The preceding cases are well-documented in the literature;
however it should be reemphasized that many disease cases occur
of which the source of transmission is never detected because of

(1) Reference numbers refer to bibliography
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e low incident number or dispersion of related cases. Stronger
epidemiologicael progrems and more intensive investigations will be
required to obtain better information on these borderline epidemics.



IV. HEALTH ASPECTS OF WATER SUPPLY

INTRODUCTION

In any discussion of water supplies, special attention must be
given to health protection for the ultimate users and intended
beneficiaries — the people. As municipal water supplies are used
for the domestic purpose of drinking and cooking, health and safety
considerations are directly associated with those supplies.

One of the most significant achievements in the past 100 years
in the United States has been the provision of safe and potable
conmunity water supplies. This initial achievement, however, was
followed by a sense of complacency, and deficiencies and inadequacies
now exist in many water supplies. The solution to present domestic
water supply problems has two aspects. First, data gathering nust
be improved so that present and potential problems, their scopes,
and their dangers can be better defined; and second, the necessary
steps must be taken to reduce or eliminate known health hazards in
our water systems. :

In 1969 the Bureau of Water Hygiene, Environmental Protection
Agency, conducted a Community Water Supply Study of 969 representative
public water supply systems located in nine areas of the Nation.

Water wes delivered to over 18 million people in the study areas. The
study was underteken to answer two questions about the Nation's water
supplies: (1) Are well-established standards of good pracitices

being applied to assure the quality and dependability of water being
delivered to consumer's faucets today? and (2) What needs to be done
to assure adequate quantities of safe drinking water in the future

on a National scale?

In the "Significance of National Findings" report(3), the section
entitled Netional Significance of the Study Findings presents a
thoughtful discussion of the study findings and the problems facing
the waterworks industry; therefore, it is included in this section.

NATTIONAL SIGNIFICANCE OF THE STUDY FINDINGS

Well-established standards of good practice, in terms of the
full application of existing technology, are not being uniformly
practiced today to assure good quality drinking water. While most
professionals hold the U.S. Public Health Service Drinking Water
Standards in high esteem, the study shows that an unexpectedly high
mmber of supplies, particularly those serving fewer than 100,000
people, exceeded either the mandatory or recommended constituent
levels of bacterial or chemical content, and a surprising larger
number of systems evidenced deficiencies in facilities, operation,
and surveillance.
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The National significance can be placed in perspective by con-
sidering the size-distribution of municipal water supply systems that
were the subject of comprehensive facillties census conducted during
1963. At that time, 150 million fmericans were being served by
19,236 public water supply systems including 73 million people dependent
upon 18,837 small systems, each serving communities of less than
100,000 people. VWhen these statistics are compared with the fact
that over LO percent of the small systems investigated during the
current study evidenced current quality deficiciences on the aversge
and both large and small commmnities were judged to be giving inadequate
attention to quality control factors, there can be little doubt that
this situation warrants najor National concern.

Most of our municipal water supply systems were constructed over
20 years ago. Since they were built, the populations that many of
‘them serve have increased rapidly — thus placing a greater and
greater strain on plant and distribution system capacity. Many
systems are already plagued by an insufficient supply, inadequate
transmission or pumping capacity, and other knovn deficiencies that
become most evident during peak water demsnd periods. Moreover, when
these systems were bullt, not enough was known to design a facility for
the removal of toxic chemical or virus contaminants. They were designed
solely to treat raw water of high quality for the removal of coliform
bacteria. BSuch facilities are rapidly becoming obselete as demands
rise for water. The task in the future for our water treatment
plants can be visualized by examining our population tremd. By the
year 2000 — only 30 years from now - our present population of
about 205 million is expected to spurt to 300 million. By that time
it is expected that 187 million people (the total U. S. Population
Just eight years ago) will be concentrated in four urban agglomeraticns —
on the Atlantic Coast, the Pacific Coast, on the Coast of the Gulf
of Mexico, and on the shores of the Great Iakes. Most of the re-
maining population will be living in cities of 100,000 or more.

In the past, communities and industries were in the favorable
position of being able to select the best source of supply consistent
with their quantity and quality requirements. The demand for more
water to quench the thirst of a growing population and meet the
needs of expanding industry have led many people to ask how future
quentdty requirements will be satisfied. Concurrently, expanding
water use comes at a time of greatly increased pollution of ground
water aquifers, as well as streams, lakes, and rivers. Historically
and traditionally, ground water coming fram its natursl environment
has been considered of good sanitary quality — safe to drink, if
palatable. Newvertheless, 9 percent of the wells sampled during this
survey showed coliform bacterial contamination. It seems fair to
say that a similar situstion prevails nationwide.

Chemical contaminants in our enviromment have been on the increase
for about 25 years, dueto the dramatic expansion in the use of
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chemical compounds for agricultural, industriel, institutional and
domestic purposes. There are about 12,000 different toxic chemicel
campounds in industrial use today, and more than 500 new chemicals
are developed each year. Wastes from these chemicals — synthetics,
adhesives, surface coatings, solvents, and pesticides — already are
entering our ground and surface waters, and this trend will increase.
We know very little aboutthe envirommental and health impacts of
these chemicsls. For example, we know very little about possible
genetic effects. We have difficulty in sampling and analyzing them;
we have much greater difficulties in determining their contribution
to the total permissible body burden from all environmental insults.

Consideration of the findings of this study leaves no doubt
that many systems are delivering drinking water of marginal quality
in one or more areas of their water distribution systems today. To
add to this quality problem, the deficiencies identified with most
water systems justifies real concern over the ability of most systems
to deliver adequate quantities of safe water in the future.”

Water supply systems in the North Atlantic Region are as varied
as they are throughout the Nation. Therefore, the problems enumerated
above are indicative of those confronting waterworks officials in

the Region.
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WATER QUALITY FOR WATER SUPPLY

The quality of water can act as a constraint to a specific
water use. At times quality might be a total constraint on the
quantity available. For exampie, if a large water supply reservoir
were constructed for a 20 year projected demand and it was discovered
upon completion that levels of a parameter with a mandatory drimking
water limit were high in the raw water and could not be removed by
any available treatment, use of this reservoir for potable water
would be completely negated.

There are two types of water usages which must be analyzed
for constraints. These are withdrawal used and in-stream used.
Withdrawal used include drinking and industrial use while in-stream
use would include swimming, boating, fishing, etc.. In general,
the most stringent requirements for water quality are those that must
be met for water supply for both drinking and industrial used.
Public health standards must be met for drinking water since a direct
consumption of the preduct will occur.(4) Water guality requirements
for industrial water use will vary based on the processes involved.
Some industries might require a higher water quality than is usually
produced by domestic water treatment. Other uses such as irrigation,
power cooling, and industrial cooling do not have the quality con-
strainte usually required for potable water.(5)

For in-stream use, water quality requirements are usually less
than those required for withdrawal uses; however, these quality
needs will vary depending on the type of in-stream use proposed.
Recrestion aspects are usually associated with specific water
quality needs for in-stresm use. Of these aspects the water-contract
sports -- swimming, wading, water skiing, and surfing -- demand the
highest water quality. Other in-stream uses such as boating can
ugually tolerate a lesser quality.

When a need for water for ¢ither withdrawal or in-stream
purposes arieses, it would be desirable if this water could he supplied
from a local source. The ideal situation would be for this local
source to have not only a sufficient quantity of water but alse
have an existing water quality suitable for the use intended without
requiring further treatment. As with ideal situations, this situation
is the exception rather than the rule especially in the Morth Atlantic
Region. The urban areas of the North Atlantic Region which have the
highest demand for water supply usually have local water sources with
low quality. Examples of these are: New York - Hudson River; Boston -
Charles River; Hartford - Connecticut River: Phiiadelphia - Delaware
River; and Washington, D. C. - Potomac River. Three of these five
cities -- New York, Hartford, and Boston -- have solved their
immediate problems by obtaining their water from other cleaner upland
sources that require minimal treatment. Philadelphia and Washington,
D. C., on the other hand, have chosen or been forced by economic or
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political constraints to use their locel sources and provide sophis-
ticated treatment to produce drinking water. The three former cities
along with many others are now in this same position of being forced
to use or consider for use these local sources of lower water quality

for future demands.

Thus the big problem of the future is not the quantity of water
alond but also its quality. Conventional water treatment plants
which are now disigned for the removal of turbidity, color, and
pathogenic bacteria will be unable tc produce a product that meets
human health standards in the not too disgant future. Evidence for
this may be seen in Table V-2 taken from the Report on Water Quality
Criteria, Department of the Interior, Washington, D. C., 1968.(6) As
indicated at the bottom of the bale, the removal of approximately
80% of the constituents listed is insignificant in the process of
conventional treatment. Conventional treatment is defined as that
which might include coagulation (less than about 50 ppm alum, ferric
sulfate, or copperas with alkali addition as necessary but without
coagulant aids or activated carbon), sedimentation (6 hours or less),
rapid sand filtration (3 gal/sq.ft./ min or less) and disinfection
with chlorine (without consideration to concentration or form of
chlorine residual). Thus, as water quality decreases and the limits
for the constituents listed in Table V-2 are exceeded, new me thods
of water treatment will have to be developed. It would be desirable
if pollution abatement programs gave more consideration to the water
quality requirements for drinking water supplies. This is especially
important in view of the fact that conventional wastewater treatment
plants are primarily designed to remove organic materials, settleable
solids, and bacteria; however, this treatment has little or no effect
on the many chemicals present in today's wastes.

Water quality also exerts a large degree of control over in-stream
uses when health aspects are a consideration. Domestic wastewater
treatment plants, in general, can improve a water's quality to the
point where water contact recreation can be practiced. This is
generally true when the industrial waste loads are not too great or
are under strict control.

The point is: Conventional wastewater treatment as practiced
today does not have the capability for removing many hazardous sub-
stances that are in the wastewater before it enters a watercourse,
nor does conventional water treatment have this ability when water
is withdrawn for use as drinking water.

It may be said that we do not have to worry about removing most
of the consituents listed in Table V-2 from our drinking water since
they are not present to any degree in our water sources. In most

cases this is basically true, but the recent discovery of mercur
contamination of rivers and iakes across the country Zhould ng: Zive

comfort to thos who feel that there are no problems.
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TABLE ¥~ Surface Water Criteria for Public Water Supplies

Parmissible Desirable X
Constituent or charactcristic criteria criteria Paragraph

Physical:

Color (color units). ... _____.____ 75 . el <10 .. 1

Odor Narrative ________.__ ________ Virtually absent _._________ 2

Temperature ®* . ______ do . Narrative _ .. __________.___ 3

Turbidity do . Virtually absent ___.____.___ 4
Microbiolegical:

Coliform organisms __._ . .o . ________ 10,000/100 mi* ____________ <100/100 mt* ____________ 5

Fecal coliforms ______________________._____. 2,000/100 n* _____________ <20/100 mit L. ____ 5
Inorganic chemicals: (mg/b) (mg/l)

Alkalinity . Narrative Narrative ________________. 6

Ammonia <0.01 e 7

Arsenic * Absent _ .. ____________ 8

Barium * > O do . 8

Boron * O do . NI S

Cadmium * __________ 001 ___ T do . 8

Chloride * <25 e 8

Chromium,* hexavalent Absent ___________________ 8

Copper * Virtually absent ___________ 8

Dissolved oxygen ! Near saturation __.___.____ 10

Fluoride * . Narrative ____._________._ 11
Hardness * __.________________________ : dO o do L. 12

lron (filterable) . Virtually absent _.________._ 8
wead ¥ L. 0.05 . Absent __ . ______ 8
Margancse * (filterabley ._.________________ 0.05 . . do . RO 8
Nitrates plus nitrites *______________________ 10 (as Ny Virtually absent __________ 13
pH (range) .. __ 6.0-85 __ L __. Narrative ___ .. ___________ 14
Phosphorus * Narrative ___________.__________ do 15
Selenium * ______ . 00 Absent ______________._.___. 8
Silver * 0.05 . do ... 8
Sulfate * . 250 .. ____. e <50 L 8
Total dissolved solids *_.___________________ 500 e <200 .. 16
(filterable residue).
Uranyl fon™* . S Absent ____ . _______ 17
Zine * S Virtually absant __________._ 8
Qrganic chemicals: )
Carbon ciloroform extract # (CCE)._.______ 0.15 _ . <0.04 ... 18
Cyanide* _______ 0.20 . Absent .___ . ____________ 8
Methylene blue active substances *_________ 0.5 . Virtually absent __________19
Oil and grease *_.______.____________________ Virtually absent _____________ Absent ___________________ 20
Pesticides:
Aldvin * . 0017 do .. 21
Chlordane * ______ N 0.003 A0 L 21
DT * 0.042 __ do o __ 21
Dieldrin®* _______ . 0.0L7 . Ao e _ 21
Endrin * _______ o000y ] do .. 21
Heptachlor * ______________________ 0.018 do . 21
Heptachilor epoxide * 0018 . do . 21
Lindane * _______________ 0.656 . . . dO o 21
Methoxychler® ______________ T 0.035 . do o ____ 21
Organic phosphates plus._____________ o1 A0 e 21
carbamates.*
Toxaphene ® ___________________ . ___ 0.005 _ . . do o 8
Herbicides:
2,4-D plus 2,4,5-T, plus 2,4,5-TP *______ Ol A0 21
Phenols * T 0.00Y dO . 8
Radioactivity: (pe/ly (pc/i)
Gross beta™ _______________ 1,000 . <100 8
Radium-226 » ____________ " TTTTC 3 <Y 8
Strontium-90* _______ _______ T 10 <L 3
* The defined treatment process has little effect cn this limit may be relaxed if fecal coliferm concentration daes not
constituent. exceed the specified limit,
! Microbiclogical limits are monthly arithmetic averages ? As parathion in cholinesterase inhibitisn. It may be necces-
based upon en adequate number of samples. Total coliform sary to resort to even lower ccneentrations for sorae com-
pounds or mixtures. See par. 21.
Mercury 0.005%
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Added to the possibility of unknown contaminants in our water
supplies is the fact that future water supply will undoubtedly
come from sources of lesser quality. This will increase the chances
of encountering hazardous substances which are "untreatable by
present day conventional treatment.

The time for action is now. Water quality monitoring for water

supply must be intensified for all existing and potential water
supply sources. Constituents to be measured should include all those

isted in the 1962 P.H.S. Drinking Water Standards and the P.H.S.
Manual for Evaluating Public Drinking Water Supplies. Intensive
water quality monitoring programs are essential in order to show what
trends may be occurring for the various constituents found in drinking
water. Today very few water companies are analyzing for all of the
constituents listed in the Drinking Water Standards. This is usually
due to the complexity and high cost of the test techniques for many of
the chemical constituents. If a number of strategically located
water supplies throughout the North Atlantic Region were to do an
adequate analysis of their raw and finished water, this would at

least give an indication of the trends that may be taking place in
the various parts of the Region. At the present time there is in-
sufficient research on the toxic effects to humans from the ingestion
of minute amounts of inorganic or organic chemicals through drinking
water. Research is also desperately needed on effective and econamically
feasible methods of water treatment for the removal of these trace
elements in order to produce potable water.
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PROBLEM AREAS AND TREATMENT NEEDS

In this section some of the water quality problem areas in water
supply around the North Atlantic Region will be discussed. Many of
these water quality problens lead to a need for more extensive
treatment of the water supply in order to produce a potable water.
This section will not be all inclusive of the water supply problems
of the North Atlantic Region; it will only highlight some of the
major ones.

Vermont

A community water supply study done in the State of Vermont by
the Bureau of Water Hygiene, U.S.P.H.S., in the summer of 1969
confirmed the Vermont State Health Department's contention that a
mmber of water supplies in Vermont were contaminated with pollution-
indicating bacterial organisms. Plagued by a major understaffing
problem for a number of years, the water supply program of the
Vermont State Health Department had been unable to provide asdequate
surveillance and assistance to the 216 community water supply systems
of the state.

The Bureau of Water Hygiene study revealed that approximately
30 percent of the water systems in Vermont evidenced coliform
organisms in excess of that allowed by the PHS Drinking Water
Standards. In most cases this contamination resulted from the
use of a surface supply or springs which had no treatment or marginal
treatment. The sources were ususlly very poorly protected allowing
intrusion of animals and the supposedly more civilized segment of
our population. Operation of these gystems in accordance with
proper mansgement practices of the water supply field was minimal.
As can be expected, most of these contaminated supplies were quite
small (serving less than 1000 people). These small systems do not
have the capital to make necessary improvements or to hire competent
wvater supply managers. Training of the operators of these systems
was minimsal.

The problems in Vermont are a classic example of what can occur
when a state water supply program is unable to provide the needed
surveillance and assistance to all of its water supplies. Progress
is now being made in Vermont to assist those water systems which
continually evidence contamination, but it will be & long uphill
fight to upgrade these systems. A combinstion of the lack of staff
in the state water supply program, the lack of capital in the water
supplies' funds to provide necessary improvements in the system, and
the general lack of interest or appreciation of the very real problems
on the part of the people of Vermont as a whole add to the complexity
of the problem.

It does not necessarily follow that Vermont is the only state
which has problems with its water supplies. The situation in Vermont
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probable typifies many similar conditions which exist in many rural
water supplies in the United States.

Burlington, Massachusetts

Burlington, Massachusetts, has experienced a rather drastic buildup
in chlorides in a number of its wells over the past five years. The
predominant source of these chlorides is from the salt used by state
and local public works departments for ice and snow control on the
complex system of streets and highways of the area. The chloride
content of the wells has risen from around 30-50 mg/l in 1965 to
100-200 mg/1 in 1970. The recommended drinking water stnadard is
250 mg/l. This standard is based on the Threshold taste of chlorides

in water.

The nature of chlorides in water make this a fiddicult situation
to rectify. There are no relatively economic treatment processes
available for removing chlorides from drinking water; therefore, it
usually boils down to a question of limiting salt usage in the area
which could be hazardous for motorists during icy conditions or of
switching to a new water source. Salt contamination might be
lessened and costs reduced by using a salt/sand mixture with a
minimum salt/sand ratio. Stopping the use of salt is not the entire
answer since a residual of salt will remain in the soil and cause
contamination until it is leached out of the soil after a period of years.

Burlington is not the only community that has evidenced chloride
buildup in its well supplies from highway runoff. Other communities
in the Northeast have also been affected. With the ever-increasing
network of highways with the associated use of salt for ice control,
salt contamination of ground and surface supplies may become a very
serious problem of the future if proper comtrols and precautionary
measures are not taken.

Fall River, Massachusetts

During the month of August, 1970, a widespread contamination of
the water in the distribution system of the Fall River water supply
was experienced. Coliform counts as high as 204 per 100 ml of sample,
were found in finished water samples. Boil water notices were issued
to the 100,000 inhabitants of Fall River as a result.

The problem was alleviated by building up the chlorine residual
in the distribution system. As a result of this corrective action,
boil water orders were lifted on August 27, 1970, after having been
in effect for a one week period. The source of the contamination
was not clearly evident. Since the treatment for Fall River consists
of simple chlorination, a heavier than usual contamination in the

major surface source may have overwhelmed the effectiveness of the
chlorination process.
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One thing is clear. Contaminated water 1s not just limited to
small rural water supplies like those in Vermont. Large metropolitan
areas can 8lso encounter problems with the quality of their finished
product.

Long Island, New York

The water for the commnities on Long Island is derived exclusively
from a ground water acquifer which underlies the entire island. 1In
general, the quality of the water is good and the quantity is adequate.
Presently most of the island is unsewered so that disposal of domestic
wastes is accomplished by individual disposal systems such as septic
tanks and cesspools. This has resulted in an increase in the nitrate
concentrations of the ground water, especially in the central area of
the island. Some water supplies have found their entire well fields
with nitrate levels exceedling the State and Public..Health Service
Drinking Water Standards. Past practice has been a blending of the
high nitrate water with a low nitrate water to obtain an acceptable
water. When entire wellfields have this high nitrate problem, this
solution is no longer feasible.

Some water compenies are now considering the use of zeolite
exchangers to bring the nitrate level down; however, these exchangers
have & high initiael cost and are expensive to operate. Until associated
problems such as the disposal of the brine from regeneration are solved,
their use will be delayed. Here, as in Vermont, there is more than
adequate water for damestic water supply, but the quality limits the use
of this water.

In Suffolk County there has been a record of problems with deter-

gent pollution of ground water. The possibility of this pollution
increasing because of the disposal of household sewage through
oftentimes inefficient individual disposal systems has created questicﬁs
in the minds of the Suffolk County health authorities. As a result

of this concern, in the latter part of 1970, the county legislature
passed an ordinance outlawing the sale of certain detergents throughout
the country. This will be a difficult regulation to enforce, but again
a needed one to help maintain the good quality of the groundwater

of Suffolk County.

New York City, New York

New York City's water sources are made up of a number of fairly
isolated upland surface reservoirs which in the past have required
only chlorination in order to produce a potable water. These reservoirs
resulted from very farsighted planning in the early 1900's. However,
in this day and age the population explosion and encroaching suburbia
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have made the task of identifying new reservolir sites for New York
City's water supply very difficult. '

Indications now point toward the use of the Hudson River as a
source of water for the metropolitan area in the not-too-distant future.
This use will require at least complete conventional treatment which
will add significantly to the cost of water for the consumer. The
quality of the Hudson River is such that conventional treatment would
probably be sufficient unless it is found that the exotic chemical
levels, either organic or inorganic, exceed the New York State Drink-
ing Water Standards. The added possibility of a spill from a tanker
or the release of a slug of hazardous chemicals from an upstream
industry complicate this problem. This problem of verying water
quality in the raw water source is going to increase in importance as
more metropolitan areas furn for thelr water souree to nearby rivers
vhich support & high degree of upstream industrial usage.

Northern New Jersey

Studies have shown that certain areas of northern New Jersey
will have severe water shortages before the next century begins. This
is due to the rapid urbanization of this area by the people who commute
to work in the Newark or New York City area. Heavy industrialization
and farming of the area also add to this high demand for waber.

There are also problems of the present. One of these is the
deterioration of the water quality in existing surface water supply
reservoirs serving the large cities of northern New Jersey. Several
of these cities are served by surface supplies on which the only
treatment provided is chlorination. Expanding subdivisions in the
upstream watersheds of these reservoirs have caused a deteriorstion
in the water quality to the point where complete conventional treat-
ment is required in order to produce an aesthetically acceptible
finished produet. However, the cost for providing filtration for
this water will put a very serious strain on the already overburdened

budgets of the cities involved.

Southern New Jersey

Southern New Jersey, on the other hand, is primarily served by
ground water. Although there is an adequate supply of groundwater,
the quality of some of the water is less than desirable. This ground
water oftentimes has excessive quantities of iron and menganese
which gives the water & brownish tinge and causes staining of bathroom
fixtures. Clothes washed with chlorine bleach in this type of water

vsually come out stained.

Iron and mengenese in the water is an aesthetic problem rather
than a health hazard. Treatment of this water high in iron or manganese
usually consists of some type of aeration or coagulation and then
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filtration. For the smaller water companies with a wellfield, the cost
for installing and operating this type of treatment is many times pro-
hibitive. This leaves the consumer with choice of using the rather
unaesthetic public water or resorting to the use of a backyard dug

well which, although appearing clearer, may have bacterial contamination.

Philadelphia, Pennsylvania

The water supply of the City of Philadelphia is derived from the
Delaware River and the Schuylkill River. These rivers have low water
quality because of discharges of municipal and industrial wastes in
the upstream reaches; however, this water company is able to produce a
safe drinking water by a rather sophisticated conventional water treat-
ment process. This system is an example of a large metropolitan area which
has already gone to nearby large rivers and provided extensive treat-
ment to produce drinking water.

Although Philadlphia's water supply meets the 1962 U. S. Public
Health Service Drinking Water Standards and is not considered to be a
problem area, the water produces by this conventional treatment is not
as palatable as water from higher quality sources which require lesser
treatment. This can lead people to the use of bottled water for
drinking purposes which, in itself, is not necessarily undesirable
although the use of bottled water is a very expensive way to get drink-
ing water. This is an area where research may be needed to find a way
to produce a more palatable water when extensive treatment is involved.
Since this use of water sources requiring more complex treatment will
be much more prevalent in the future, it would seem like this is an
area of research that is needed.

Pennsylvania

A special sort of pollution problem is encountered in the coal
mining areas of Pennsylvania which can directly affect water supplies.
This problem is the contamination of raw water sources by acid mine
drainage. Surface water supplies whose sources are contaminated with
mine acids usually exhibit high levels of iron in the water and a low
pH which tends to make the water aggressive. This aggressive or
corrosive water has a tendency to deteriorate metals in the distribution
or domestic plumbing systems. High contents of phenols are oftentimes
associated with aggressive waters caused by acid mine contamination.
An example of a community in this situation is Altoona, Pennsylvania.
One of Altoond's three water sources comes from a surface supply that
1s contaminated with mine acids. Since Altoona's treatment in the
past was only chlorination, problems with high 1iron concentrations
were encountered in certain parts of the distribution system. A
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State demonstration project involving the construction of a water
treatment plant for this contaminated source was begun in 1969, and
it is hoped that this treatment plant will prove effective enough
to be used as a model for other water supplies in the area that
have this problem of mine acid contamination.

This is an area where both specialized waste treatment and water
treatment are needed to gain the maximum utilization of this type
of water for water supply.

Cambridge, Maryland

A different kind of chloride problem has hit a number of wells
in the Cambridge, Maryland, area. This contamination is due to salt
water intrusion, a process where ocean water invades a fresh water
acquifer. This usually results from overpumping an acquifer so
that there is an insufficient fresh water barrier to keep the salt
water out.

This same problem has occurred on Long Island, New York. An
experimental station has been set up in the Bayshore area to inject
tertiary treated wastewater effluent back into the aquifer to
stabilize the interface between the fresh and salt water so that
water supplies confronted with this problem is to blend waters of
lesser salt content with that from the contaminated wells. This
is not, however, a very long-lasting solution; as the population in
these shore areas increases and water demands rise, many overtaxed
wells will become contaminated with salt water. The only answers,
other than abandonment of the wells, seem to be a stabilization of
the interface by ground water injection or possibly the development
of an inexpensive treatment method for the removal of chlorides
from water.

Discussion

The singling out of the various areas discussed in this section
does not imply that these are the only areas with problems. There
are undoubtedly other areas with similar problems and in some isolated
instances, more serious problems. Needless to say, the problems in
the Northeast are indicative of the need for stronger water supply
programs on both the state and federal levels to help the local water
companies solve their problems so that they may continue to provide
the public with the high quality water to which they are accustomed.
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USE OF WATER SUPPLY RESERVOIRS FOR RECREATION

In many Dbasin of the North Atlantic Region, recreation studies,
both for fishing and water contact sports, have indicated unsatis-
fied demand for open bodies of fresh water. This unsatisfied demand
will probably increase with the public's sentiment being against the
construction of new large dems on rivers and streams. This opposition
to the construction of large dame plus the rising cost of land acquils-
ition for dams and surrounding recreation facilities have intensified
the desires of recreation planners to open up many existing water
supply reservolrs to various levels of recreation. In a number of the
basins this procedure would do much to satisfy the demand for open
water for various forms of recreation; however, it is not as simple a
solution as it appears to be.

Waterworks managers as a rule are very hesitant to endorse the
use of existing water supply reserveoirs for recreation especially when
it is their own reservoir that is under 'discussion. The possibility
of water quality degradation, the possible necessity for additional water
treatment, and the aspect of who controls the recreation area are some
of the issues which must be resolved before a water works afficial can
consider such a proposal.

One area of conflict centers around the large number of surface
water supplies in the Northeast that provide only chlorination as their
main treatment i.e. Boston and New York. These large surface reservoirs
would seem to offer great potential for satisfying a portion of the
demand for open water by recreators. However, in most cases simple
chlorination does not provide sufficient protection for the water
system to allow water-contact recreation on the reservoir. The
recreation interests then counter by saying that in this day of environ-
mental pollution all surface water supplies should recelve complete
treatment. One of their feelings is that, even though a watershed is
isolated, it is not isolated from airborne contaminants from air
pollution or wild animal contamination. On the other hand, many water
supply managers want to keep watershed isolation and/or protection as
long as possible so that they continue to be able to meet the drinking
water standards with just chlorination. They are not too anxious to
incur the tremendous expense of constructing and operating filtration
plants. The water supply manasgers want to know who will bear this
increased cost for treatment if recreation is allowed on thelr reser-
voirs.

The following is a list of pros and cons which are usually put

forth when any discussion of the recreational use of water supply
reservoirs takes place:(7)

Pros

1. Water area for recreational use (particularly in some densely
' populated states) is in short supply and great demand.
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cons

5e

2.

Creation of water areas exclusively for recreational purposes
is extremely costly and, except to a limited degree, 1is
beyond the financial ability of most agencies concerned with
this problem.

Use of reservoirs for both recreation and water supply
appears feasible under appropriate regulations. Such mul-
tiple use contributes substantially to lowered costs of
government services related to these uses.

Agencies in charge of water supplies should not reject the
possibility of recreational use of water supply sources be-
cause of lack of interest,prejudice, or inadequacy of funds
or suthority. They should invite the shouldering of this
responsibility by agencies equipped for that purpose.

Since water-based recreation is one of the most satisfying

and healthful forms of recreation, some of the public may be
deprived of the means to recreate if multiple use is not made
of certain existing and future surface water supply reservoirs.

Modern water examination and treatment techniques, together
with medical advances in the diagnosis and cure of epidemic
diseases, have made the traditionally rigorous isolation of

‘the water supplies much less valid.

Many public water supply systems are open to multiple recrea-
tionel use in varying degrees -~ from fishing only under a per-
mit system to virtual unrestricted use including swimming; a
history of at least 60 years reveals no outbreaks of disease
that can be attributed to those uses of the water supply.

The introduction of game fish such as bass, crappie, blue-
gills, etc. while ridding the reservoir of rough fish such

as carp, suckers, or bullheads can not only provide recreation-
al fishing but also bring about an improvement in raw water
quality.

The fostering of more favorasble public opinion toward water
companies mey be realized when reservoirs are opened to recre-
ation.

The pollution load will be greater. It may possibly lead to
eutrophication in raw water sources. Accompanying algal blooms
will make the reservoir unussble if complete treatment is not

practiced.

Water will be more difficult to treat leading to higher chem-
jcal costs for proper taste and odor control.
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7.

10.

11.

12.

13,

14,

The additional cost of policing grounds and maintaing the
recreational facilities (shelters, rest rooms, etc.) may be
too much. If the utility assumes the cost, the consumer pays.
If the recreational group assumes part or all of the cost,

the utility compromises control of the reservoir.

The public 1is entitled to and should have a reservoir that
is not littered or repulsive to the evye.

Public use creates fire hazards for the shore plantings which
are important in minimizing silting of the reservoirs.

The utility may be subject to large claims for accidents
occuring on the grounds and must either carry broard insurance
or chance expensive lawsuits.

Demands, contrary to the best interest of the water supply,
will be made by various groups who wish to increase the
recreational value of the reservoir. These demands may
include limitations of shore line planting, restrictions on
the use of algicide, or maintainance of a constant water level.

Recreational privileges may bring a demand for cottage gites,
trailer parking, and overnight camping creating more pollution.

There will be an increased potential for vandalism of water
works .property and equipment.

Public access to the water source may increase the risk or
pollution or contamination by sabotage.

Harassment of waterworks personnel who are attempting to
enforce rules and regulations will occur,

Drowings may occur in the reservoir creating adverse public
reaction concerning the potability of the drinking water
derived from this reservoir.

In a number of cases, it has been found that even when adequate
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